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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to communication(s) filed on 03 March 2005 . 
2a)n This action Is FINAL. 2b)l3 This action is non-final. 

3) 0 Since this application is in condition for allowance except for fonnal matters, prosecution as to the merits is 

closed In accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 7-32 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 13 Clalm{s) 24-31 is/are allowed. 

6) 13 Clalmfs) 1-11,14-23 and 32 is/are rejected. 

7) 13 Clalm(s) 12 and 13 Is/are objected to. 

8) n Clalm(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 29 July 2003 is/are: a)l3 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomi PTO-152. 
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DETAILED ACTION 

1 . This action is an official response to the amendment filed on 03 March 
2005. The amendment added claim 33. Accordingly, claims 1-33 are currently 
pending. 

AUouHMbility withdrcuun 

2. The indicated allowability of claims 12, 13, and 24-31 is withdrawn in 
view of the newly discovered reference to Oh et al. (US 6,784,100 B2). 
Rejections based on the newly cited reference follow. 

Claim Objections 

3. Claim 10 is objected to under 37 CFR 1.75 as being a substantial 
duplicate of claim 3. When two claims in an application are duplicates or else 
are so close in content that they both cover the same thing, despite a slight 
difference in wording, it is proper after allowing one claim to object to the other 
as being a substantial duplicate of the allowed claim. See MPEP § 706.03(k). 

4. The word "of should be deleted after "temperature" (claim 24, line 12). 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter that the applicant regards as his invention. 

5. Claims 14-31 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out 
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and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 14 and 24 both recite the limitation forming a reaction- 
preventing nitride layer to prevent oxidation at a temperature not 
generating a phase change (claim 14, lines 3-4; claim 24, lines 1 1-13). This 
claim language is ambiguous. It is unclear from the way in which the claim 
language is written as to whether the reaction-preventing nitride layer is 
formed at a temperature not generating a phase change, or whether the 
reaction-preventing nitride layer prevents oxidation at a temperature not 
generating a phase change. For purposes of examination, the claim language 
is interpreted to mean that the reaction-preventing nitride layer is formed at a 
temperature not generating a phase change, which is consistent with the 
specification. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent 
or (2) a patent granted on an application for patent by another fUed in the United States 
before the invention by the applicaint for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the 
English language. 
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6. Claims 1-3, 5, 7-11, 14-16, 18, and 20-33 are rejected under 
35 U.S.C. 102(e) as being anticipated by Oh et al. (US 6,784100 
B2). 

The Oh et al. patent (Oh) discloses a method for forming a capacitor on 
an integrated circuit (fig, 4 and col. 4, line 10 - col. 6, line 28). 
Regarding Claims 1-3, S, 7-11, 31-33 

The method for forming the capacitor comprises the following steps: 
forming a cylindrical lower electrode 24 of the capacitor on an integrated circuit 
substrate 21 (fig. 4 and col. 4, lines 21-24); forming a nitride protection layer 
25, 26 on the cylindrical lower electrode at a temperature below a minimum 
temperature associated with a phase change of the cylindrical lower electrode, 
wherein the nitride protection layer comprises a first nitride layer 25 and a 
second nitride layer 26 (fig. 4; col. 4, lines 24-27; and col. 5, lines 7-30);^ 
forming a dielectric layer 27 on the protection layer, wherein the protection 
layer is configured to limit oxidation of the cylindrical lower electrode during 
forming of the dielectric layer (fig. 4 and col. 4, lines 24-30); and forming an 
upper electrode 28 of the capacitor on the dielectric layer (fig. 4 and col. 4, 
lines 29-32). 



' The lower electrode is formed of polysilicon (). Wolf teaches that, at temperatures from 580- 
650 C, polysilicon does not experience phase changes (page 178 - par. 3, lines 3-5). The nitride 
protection layer 25, 26 is formed at temperatures ranging from 500-8500. This range of 
temperatures includes the range of temperatures at which polysilicon does not undergo a 
change in phase. 
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The lower electrode 24 comprises a polycrystalline silicon layer (fig. 4 and 
col. 4, lines 21-24). 

The nitride protection layer 25 26 comprises a silicon nitride layer (col. 4, 
lines 24-27). 

The nitride layer 26 of the nitride protection layer is formed using a 
chemical vapor deposition process, and may be formed at a temperature of 
about 600°C or less (col. 5, lines 25-29). 

The dielectric layer 27 comprises a metal oxide layer (col. 4, lines 26-30). 

The metal oxide layer comprises one of a Ti02 layer, an AI2O3 layer, a 
ZrOa layer, and an HfOa layer (col. 1 1, lines 7-11). 

The metal oxide layer is formed using a chemical vapor deposition 
process, and may be formed at a temperature of about 600°C or less (col. 5, 
lines 30-33). 

The upper electrode 28 comprises either a polycrystalline silicon layer or 
a composite layer of polycrystalline silicon and TiN (col. 5, lines 59-64). 

The nitride protection layer 25, 26 comprises an electrically non- 
conductive layer (col. 4, lines 24-27). 2 
Regarding claims 14-16, 18, and 20-30 

The method for forming the capacitor comprises the steps of: forming an 
insulation pattern 22 having a contact hole formed on a substrate 2 1 having a 
lower structure 23 (fig. 4 and col. 4, lines 16-22); forming a first conductive 
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layer 24 continuously on a sidewall portion and a bottom portion of the contact 
hole and on the surface of the insulation layer pattern (col. 4, line 58 - col. 5, 
line 3); removing the first conductive layer formed on the surface portion of the 
insulation layer pattern (col, 4, line 58 - col. 5, line 3); removing the insulation 
layer pattern to allow the first conductive layer to remain on the sidewall 
portion and the bottom portion of the contact hole to form a cylindrical lower 
electrode 24 (fig. 4 and col. 4, line 58 - col. 5, line 3); forming a reaction- 
preventing nitride layer 25, 26 on the first conductive layer at a temperature 
that does not generate a phase change of the first conductive layer (fig. 4; col. 
4, lines 24-27; and col. 5, lines 7-30) ;3 forming a dielectric layer 27 on the 
reaction-preventing nitride layer (fig, 4 and col. 4, lines 24-30); and forming a 
second conductive layer 28 on the dielectric layer (fig. 4 and col. 4, lines 29- 
32), 

The first conductive layer 24 comprises a polycrystalline silicon layer (fig. 
4 and col. 4, lines 21-24). 

The reaction-preventing layer 25 26 is a silicon nitride layer (col. 4, lines 
24-27). 

The silicon nitride layer 26 of the reaction preventing layer is formed 
using a chemical vapor deposition process, and may be formed at a 
temperature of about 600°C or less (col. 5, lines 25-29). 



2 As indicated previously, the nitride protection layer 25, 26 comprises a silicon nitride layer. 
Silicon nitride is an electrically non-conductive layer. 

3 See Footnote No. 1. 
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The dielectric layer 27 is a metal oxide layer (col. 4, lines 26-30). 

The metal oxide layer is one of a Ti02 layer, an AI2O3 layer, a ZrOa layer, 
and an Hf02 layer (col. 11, lines 7-1 1). 

The metal oxide layer is formed using a chemical vapor deposition 
process, and may be formed at a temperature of about 600°C or less (col. 5, 
lines 30-33). . 

The second conductive layer 28 comprises either a pplycrystalline silicon 
layer or a composite layer of polycrystalline silicon and TiN (col. 5, lines 59-64). 

The lower structure includes a contact plug 23 connected to the lower 
electrode (fig. 4 and col. 4, lines 19-24). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicsdly disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which ssud subject matter pertains. Patentability shall not be negatived by 
the maimer in which the invention was made. 

7. Claims 4 and 17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Oh. 

In one disclosed embodiment, the nitride layer 25 of the 
protection/reaction-preventing layer 25, 26 is formed using a plasma nitration 
process (col. 6, lines 1 1-23). Oh does not teach the plasma nitration is 
performed at a temperature of about 600''C or less. However, performing the 
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plasma nitration at a temperature of about SOO^C or less would have been 
obvious to the skilled artisan in view of Oh, since Oh discloses forming both 
the first silicon nitride layer 25 and the second silicon nitride layer 26 of the 
protection/reaction-preventing layer at temperatures of about 600°C or less 
(col. 5, lines 7-30). 

8. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oh in view of Wang (US 2003/0134486 Al).^ 

Oh does not teach that the protection/ reaction-preventing layer is 
formed using a microwave-type deposition process. 

Wang teaches forming a silicon nitride layer 16 using one of plasriia 
nitration, chemical vapor deposition, and remote plasma nitration, which is 
a microwave-type process (fig. 2 and par. 21, lines 1-7). Wang suggests that 
plasma nitration, chemical vapor deposition, and remote plasma nitration are 
art-recognized equivalent methods for forming silicon nitride thin film layers. 

As discussed above, the nitride layer 25 of the protection /reaction- 
preventing layer 25, ,26 is formed using a plasma nitration process. It would 
have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to modify the Oh reference by forming nitride layer 25 of the 
protection/ reaction-preventing layer using a remote plasma nitration process 
in place of plasma nitration, since direct plasma nitration and remote plasma 

The Wang pre-grant published application was relied upon in the previous Office action 
mailed on 20 December 2004. 
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nitration are art-recognized equivalent methods used for forming silicon nitride 
thin film layers. 

9. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oh in view of Dennison et al (US 5,340,765 Bl). 

The lower electrode 28 is formed as follows: a lower structure (not shown) 
is formed on the substrate 21, wherein the lower structure is a transistor (col. 
4, lines 16-18); an insulation layer pattern 22 having a contact hole is formed 
on the lower structure (fig. 4 and col. 4, lines 16-22); a conductive plug 23 is 
formed in the contact hole (fig. 4 and col. 4, lines 16-22); an sacrificial layer 
patterned to have a cylindrical shape is formed on the insulation layer pattern 
and the plug (col. 4, line 58 - col. 5, line 3); a conductive layer 24 for the lower 
electrode is formed on the sacrificial layer (col. 4, line 58 - col. 5, line 3); and 
the sacrificial layer is removed to form the cylindrical lower electrode 24 (col. 4, 
line 58 - col. 5, line 3). The protection layer 25, 26 is formed on the cylindrical 
lower electrode (fig. 4; col. 4, lines 24-27). 

Oh does not teach that the sacrificial layer is an oxide layer. However, 
the Dennison et al. patent (Dennison) discloses a method of forming a capacitor 
in an integrated circuit, wherein a sacrificial layer 16 is used in the forming of 
a cylindrical lower electrode (see figs. 1, 2A, 4-6 and accompanying text). The 
sacrificial layer is an oxide layer (col. 3, lines 6-7). 

Both Oh and Dennison are from the same field of endeavor, methods of 
forming capacitors in integrated circuits. Thus, the teaching for which 
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Dennison is relied upon would have been recognized in the primary reference, 
Oh, by one having ordinary skill in the art at the time the invention was made. 
It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to use an oxide layer for the sacrificial layer, as taught 
by Dennison, since the oxide layer has a different etching rate from that of 
poly silicon. By using an oxide layer for the sacrificial layer, the oxide layer is 
selectively etched while the polysilicon lower electrode remains substantially 
unetched (Dennison - fig. 6 and col. 4, lines 12-15). 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday- 
Thursday from 8:30 a.m. to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Amir Zarabian can be reached on (571) 272-1852. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 
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